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3 kzieiS^ 1 lii±<^35M**-t*E^IS-f- 1 x 3x te k 5 ^) D N A I2?U <?) A ^ b f x ^ 
<7>«l_iM#lc*> S =3 K > $ tiT & W^lilB] — <J0 D N ASJUt* t x (9 - 7 ^ 

^ h 7 7 ; x ^ - -tf ^ S # * n — F tl) D N AS ^t)f4t^ . 
[ 0 0 4 6 ] 

g — -7 >i ^ b 7 2 2 k y — -k ^ a <*: go sa 
^-7iH77 jy7-OT#a, m.m x. d n a mm , # ^ 7° ^ h ^-^sif * ^r- 

ic =k o T fp HI i" £ 3 t 3b* X- B & o m.t%z.DN Atfiffi^m^ZMnlzit. $-7>v?y7=> 
) i/ 9° — Jd~$t u — F t S D N A ( fJ x li x MM IS-^ 1 x 3 x Hfctt5^)DNASJ!l) * 5X 
t# L x :^)DNA lcg& _£2Rf SJb § a ^ > ¥ u^m%$t£. 3 i±T n-Ff^7; ; 

ttlflx? ifT^t^x ^^^fl^te L D N A* #-t?^^^ 9 9 -~?ft^Mm-&MWlfc1& L 
x ff^ H 3£ f ft Iffl US * tS ft t5 :tlcJ;oTp-74n77 Jy 3 

[ 0 0 4 7 ] 

Jt^f^SPfilf Mfl5^S*ii At5 fz db <r> ft ft \$ . Gapped dup 1 e xvS ^ Kunke 1 * £ _y 

^%lCmi^n<7>7^7S*fflV^ 3 ^ i*T'§ £o 3tl^c7>/7Vittx ^-7 ;L ^ h 7 7 ; y 9"-4f 

[ 0 0 4 8 ] 

Jfc, 7 > ^A^S*ilAi--5» tzdblz It. i9--/n->PCRa4t-|gfilcftbii 
T TjyJ fflT S S o ^S^Lll^co D N A<^jgaie^u tt x vdf^ A • *?>i ^- h coit 

h 7 ^ 7 r--t£^s#<?>T 5 ; ^e^ij tix muz nrzummn & *> mwt-th z t 

[ 0 0 4 9 ] 

B — v >i 9 b 2 2 _ x gl___jl_^Mj-k______L_i 

(9-7;U^h7^ 7ix ^tl* =i - Kt5D N AKf^-^x 



nm^mx'fr^mMfci L fr$£m.~$m%vtmx'^te d NA^f, miz d nah-< 7 ? 

[ 0 0 5 0 ] 

. 7' 7 a ; k s ^ 7x 5 k 7 9 — t & 'bm's.mn-t ^ z t £> s x° m *. it. ^^.mm 

fr±WjM<7)M □ It p U C . p B R -7" 7 x 5 FA fS^K^it □ li p U B 3kcr> A => 7, 5 k 

x ^^(7)j|n'iJ YE p x Y R p . YCp^^7X;F^??-i*flfbtl§. 

[ 0 0 5 1 ] 

*?&HH<7)£f £ L v^flg+i lc =k flit . ii£-<H-UT^7X; K^fffltSCi: 

#^JhLTii. f£ffli" £ ?S ± iNH Jja iHH K if # a t > t° ^ v > itttisfe^A t> a ^ -f ^ > 
itttisfeA . t h 7 A >f 7 > W'MfeT ft *) . g£#7>iii%ti h 7° h 7 t 

jfiftA ( T R P 1 ) „ *7 => is >v ^f&JsfeT ( U R A 3 ) . u >f > > £-/£jsfeT ( L E U 2 
) ft £r * * 9 . 77 tr<7>if □ ii ^ 7*n v >f x > ftfttjafeT ( H y g ) . tf T 5 * Xjfift'&M 
fif (B a r ) , ffi^3i7uS$^3lfK^ ( n i a D) ft £ W <b ft 5 . 
[ 0 0 5 2 ] 

\z «fc -5 ^3%-< 7 y — 4: L T <jo D NA7>f 1J . ^Sai <?> fESllc ft D N AS 

?ijA 7 te^Wftifi-^ a Sfli^jh>-AA4^ $5^ 

H*d>- 7f ^ ft if <7> K ^ 111 g IS is r-h >i N iHRiUfH^ AA4. ft t&ii LTv^-5><7)t)*$f^ Lv^ 

o 

[ 0 0 5 3 ] 

7nt-?-fc LTIJ^ If A Df >t lc # U ft § * lc fc^TtMA l^n 
^-^-tJt^^Ac^Zi:. ^iSk:fcv^TIJ7 7 h - 7, A n > 

(1 ac) , h 1 J7F77>t^D> (trp) ^<7>-7nt— 7 — , Mmx*lt~r>lu — >i 
t K n A A - -tf 31 €T ( A D H ) . St 14 7 * x 7 t ? - -If -fg^ 1 

( P H O ) . ^f7 ? h-Alfef (GAL) , ^^DTAftnnlftFnyf 
- -*f it €T (GPD) ftir-<^7°a^-^- N 7^ tr t? t± a - t 5 => - -If JlfeT (amy) . 
■fe n tr * ^ F n 7 - 4f I iafST ( C B H I ) 7nt-7-^ifiL (ffluSCi:^ 

[ 0 0 5 4 ] 

ft±£ LXlt, ^±--^7 5^ - ^5 **fit $ *1T V> -6 t *> tl li ^ ti t *J ffl hT II T- 

iz'ixn z. t\z J: *) p — -7 ji ? h -7 7 J is ¥ - ^d^mW^kU z t <j*T'S -So it, ^f±fc* 

tifs, ^ # x * ^coMnizit. 9$ m m ^ 7 ? - % f$ ffl l t . ® # ^tc a ^ x. (9 - 7 ^ 7 

h 7 7 ; > r - % t> ifc s -it -5 c 1 1 * |ij t cB § . 

[ 0 0 5 5 ] 

'C>^Htk: «k 9 *5*±ffl*>SvMi®**#S. ® # it □ lc (J 3 ft^af-t^ft^i®^^ ic.^S 
[ 0 0 5 6 ] 

„ #Jx«r. ta^iicT) j: 7 ftfrfHatt^^^fijmi-^^vS. ^ife^fc «k v >g ^ it is <?> «k 7 ftvg 

W'tt^m^fUffli--!) 7^v£. 3tW. m^^M. y >i ^»iSfc J: US D S - # V t 7 ^ t 3 H 



6 <r> m ^ fll m -t -5 ^ vie . "^7 -f^^-f — ?nvh 7* 7 y i —<?> & 7 %<fimti3Mfa&'& 

fljffl-t S 77 .£ . J£tI< 7 u ^ h 7* 9 7 -f - . if ffl 7 n ^ b 7* => y 1 -CO J; ^ & j$> tR 77 H ^£ 

fijffli-^^vi. Hcf«jSiM*U^ «k 7 *#m^<^^^fiJffli--S^v£#^¥it '<bft£. 

[ 0 0 5 7 ] 

* IE BH ic =k ft i£ . * |£ HH ic «k £ m W K ^ # * ti * IE BH ic =k -5 /3 - 7 >i 7 h y => ) i> ? 

-v^tm-fa^m^tz. -7 => 9 y * =f is sai at ?£ *>* *g « s fts* -t *&w\z&z 

y =j 7 Y ir ') =f M t> M it v£ It . ^^miz «k £ * tz li^^HH tc £££-7^ 7b 

[ 0 0 5 8 ] 

7 n - 7, i: co m mmn & * u * oo & #. a s ^ a # 7. 7 a - * t- i^m^im & ^ m 

*) iff ic ft & u 0 JgjR + T- fi ftfe 5 if £ « &co #f * L flgft * ^ -If ii/X77 ii *) T* S . 

-t#t>%. 7, 7 n - ^commm&it » m^s struts 2 ft 7 s ib h #> *i ti\ *@$i?£7>it 

*> 9 x *F * L < fl 3 0 — 7 0 % t> m m X- 3b & „ fl§ i: & ^ i: 7) Jx J£ k: t+ S Jx fES S is =k 
p H^frlix f^#^iI*frTT*ft 7 C i: **$f * L < x 15IJx«x 3 0-8 0 o CgS. p 
H 4 — 1 0 TT'ft 7 cot)*-m.$IT'3b *) x if I L < li 4 0 ~ 7 0 °C , pH5-7 

7> IB H <£. o 
[ 0 0 5 9 ] 

Jfc> ^s#7)|f iS^iiiR-t % 3 t x ^MiK»#^ig*±?**>*vMi 

Jx o 

[ 0 0 6 0 ] 

^ic^i^tJ . W&\zm C Tfi#lc H>£ft£ JlfctlT' 7, 7 n - 7, t § -t±x t =k ^ 0 
[ 0 0 6 1 ] 

£/£L7c7 7 ^ h t 'i =r^lix jxl^^^l>7tn7>7^S:tc^v^M-t-5 z t ic «k *) m Z> z t 
[ 0 0 6 2 ] 

*%BHc7)^ — 60flB+|<7>^^#^ 7 7 7 h * 'J =f fit 60 ill »y PC ffl V ^> l-7"7h - 

^»ib*it±tx - ^ H - x^^M**JH§iJ ^ tiS. t^oTx ^^BHtC JctllJ 1 Tx h - 7, 
7)31JRft 3 ti* o -f5r^*>*^B^tc Jctitix i-^)li«^p-7An7 

^ 7 x y--ti^^#^^v^ li^ — comMco p-y>i?hyy J i/ f-^^^W^^- Kt 

5* 'J 7 Htf Ft ^m°r ft£ 4 I5» # i: x 7. 7P-7>tgM$1i5l|4#^T4 
^.x 1 - *r 7. h - *<7>8!i£rv***ig£$ $ tlS o 
[ 0 0 6 3 ] 

*%B^77^r7 7)«Jt|77^S#^ 77 7 h *7 ^SS^WSSllCfflV^Si:. ^7,h-7x,<7>^^ 
M ib*i#7\ L x 1-^7. h-7x.£>3£S**jtHF|5lJx?*l£„ t^oTx * % BH tc J: tl ti - 7. h - 7x. 7) 

3iiK© 5 fl:flaiii>***ti^$n*. -t%t> %^mn\z «k tit*. m^7>ftg^77 (S - 7 ;u 7 n 7 9 

7 > 4f^S#^ § fl^r7 77«Bti77 (9-7^7b77 7>- ^— 4f^S#^ n - H ~? % 

# 7 7 U ^-^ K t^Snrit^liifri: x 7. 7 n-Tx.^fi^^ 5 # A, T & £ 

, Z7 h _ COM 2 HZ* 

[ 0 0 6 4 ] 

*%b^ * Tie^iJ ic «k ijffl tc m BH i" * x *^b^ ij* z ft h <50 #J \z mfe 5 ft * z Mil 

[ 0 0 6 5 ] 



p-7>i?hv=> J >■ 7— -tf fifeT ^<7> => y 7i,fgw3fAli . rff Hx<7> PCR m u t 
a genes i s ki t (Gene Morph, S t r a t a g e n e ft ) ^ ffl i ^ T J7i T <^ =fc 7 t c Kf o » $1 
IDNAHT, ATCC206 1 1 #* ( Ai_ D_[i_£x ) W^)?-7iH77 ; >- r - -tf 
a^^*fflv^fco SttlSlcii. WO 9 7 /3 4 0 0 4 fcie«<7>7*7 X; F p AW 2 0 -H 
yg^ffflLfc, PCRJxffiitli^ «IDNA UK 40mM dNTP UK 

i o mmr^^mmm 5 M k ^m^-uts '-gcgaattcatgaagct 

CACCACTACCA-3' ( N 3fc ) (SWS^7) fci^5 ' -GCGGATCCC 
GGTCAATTTCTCT— 3 ( C *) (S£^JS^ 8 ) 2 5 0 n g /m 1 0 . 5 
m K Mutazyme UK DMS 0 5 m K 36m UIiUT50m 1 t Lfc. 

/xuEtt94'c. 2 ftm^m^m'tk. 9 4 tu 1 t>h (ttt7 N f -y?-) . 5otu 2&m ( 

T — — 'J > A f 7 7 ) „ 7 2 tU 2 . 5 W ( {$ 4% 7. t=- -y 7°) 60 >f > ^ ^ ^ - x 3 > ^£ 

3 Of ^ ^Mfo/:. MI£lc7 2tU 3 W <^> > ^ - ^ - is a > % JxJ£* 3 i± 
7c o jx J£ 'm. ~& 77 x ; — >l • ? p d * ^ A • V T 7 5 ^ T >l n — ;i, X' tfci L . ^ oy'&^L. 9 ) 

-^ifc§8*ffofc. it 18% T E M §n«Uc >g ft? lix 7- #n - xilfv*f^Kr w #a^lc±i 

r|>@ $ ft tz 1 . 9 kb p <7> >* > K % fjT>£ k: ft o T W ») JdL5 L T D N A Bf /t* * L 7c . WO 9 
7 /3 4 0 0 4 ic Ifi « <7> v£ . K 9 k b p <^ E c o R I - B a m H I $r A" * p Y 2 8 
3 1 <t> E c o R I - B a m H I ffitt. lz W A t tz ~f => X 5 K 1e£L_ C e r £ v i s i a e M S - 1 6 1 

ttizmm ') Avi^iiA l . i^titr^iiji^t s d - g f tstn 

(0. 6 7% yeast nitrogen base w/o amino acids. 2% X ? n — x „ 2% casam 
i n o acids. 50^/ml ^ 7 y i ) T* 3 0 "C , 3 B ffl i§« L . /9-7;U?h7^;> 

[ 0 0 6 6 ] 

^fe#n 2 : g - 7 ;i h 7 7 j 9* — v&mfc<7>mtfcmw.<7)mm 

7zS$«JxJt^SHi!)$ 4 8 %. pH7. 4 0 °C <r> fx Jfe & ft X- ft lx Jfcifctf) flfffi/£% H P 

L C t>At L fc. ff£S (9-7;u^h77 ; > -tf <7> g: ^ jx Jfc i« H ffl t It tie LT, I 

[ 0 0 6 7 ] 

ix C4f esc ^ s ft (9 - 7 ;u ^ h 77 7 ; x ?*- -tf ^^#<7y^S^% m^i- & 7c*MC . 

D N AUmmn "kfflffi L 7c, 7Ti7yT?i^DNAy-U>7^n^fflu, ? 
^> Xjxl^^ff o fzo JxJfc'&<7)*f > ^' >l 1$ . 77i7y7t^)DNAy-?x>*- (A 
LF r e d) % ffl T )$P *f * W §DN Alfr^fiiS^J^flf;. ^<?>lt. DNAWi 

V 7 h (DNAS I S, BiV7 F^XTXyy^T'jy ^t) icTiiftfi ^^SSrZ^iJ % 

mx , > 9° u^m^mxz iifzmm&^&feLtzo ^-<7)*d*. ^ 1 j: 2 tc^L7c 

J= 7 IC . 1 - yx h - X^iti^il^ L , - X h - X ±!$m ftO $ ft £ 0 - 7 ;U ^ h 7 

7 ; >• y - -tf ^ s # x j: u — x h - x it 7v L 7c /9 - 7 ^ 7 h 7 ^ ; i/ y-^^ 



m 1 1 





F 


g 


G F 


Cr f 

vj r 2 


O F 
vj r 3 


G F 
VJ L 4 




0 4 


22 T 

Cu L-t , vj 


20 ^ 


45 1 


1 1 "3 


0 ^ 


G 6 2 E 


0 6 

VJ • \J 


22 1 


21 1 


46 0 


10 0 


0 2 


LI 2 2 M 


; 0. 7 


22. 1 


19. 7 


47. 9 


9. 6 


0. 0 


I 1 2 8 N 


0. 8 


20. 7 


26. 5 


45. 1 


6. 5 


0. 5 


V 1 6 5 F 


0. 6 


22. 0 


19. 8 


46. 8 


10. 8 


0. 0 


H 2 2 1^ 


0. 6 


23. 8 


20. 1 


45. 8 


9. 5 


0. 2 


Q 3 9 5 L 


0. 6 


22. 1 


21. 4 


46. 5 


9. 1 


0. 2 


T 5 5 0 S 


0. 9 


26. 3 


13. 1 


48. 4 


10. 4 


0. 9 



F : ~7 JV 2 Y — JX 
G : if ;V=o. — x 
G F : X 9 n — X 
GF2 : 1 - -X h — ^ 
GF3 : ~ |> — 
GF4 : 1 — b 



[St 2] 





F 


G 


G F 


G F 2 


G F 3 


G F 4 




0. 4 


22. 3 


20. 5 


45. 1 


11. 3 


0. 3 


G 4 0 D 


0. 6 


22. 3 


20. 3 


41. 6 


14. 7 


0. 5 


T 3 8 1 M 


1. 5 


23. 7 


23. 9 


28. 8 


19. 3 


2. 8 


W 3 7 9 C 


1. 1 


22. 6 


22. 5 


36. 2 


17. 0 


0. 6 



F : ~7 Ast Y — * 
G : jTVura — J* 
G F : ^ n — x 
GF2 : 1 — ^ b— X 
GF3 : h — * 

GF4 : 1 — 7 JV 9 h vvl- — .X b — ^ 
[ 0 0 6 8 ] 



im 3 1 



3 ; flgB^(DTgyl^ajrDNAffi^J 



G 6 2 E 



G A C GAG G A C 
Asp Glu Asp 



(mmm^ 9 ) 



L 1 2 2 M 



TTC ATG CCC 



P h e Met 



Pro 



(ga^j#^ i o ) 



I 1 2 8 N 



T C C A^C CCC 

Ser Asn Pro (BB^J#"§- 1 1 ) 



V165F GCC X T c G A C 

Ala P h e Asp (SB?U#^ 1 2 ) 



H 2 2 1 Y 



G T G X A C G G C 
V a 1 T y r G 1 y 



( m m 



1 3) 



Q 3 9 5 L 



GCC CTG C A G 
Ala Leu Gin 



( sb m 



1 4 ) 



T 5 5 0 S 



TTT TLCC^ GAG 
Phe Ser Glu 



( @a m 



8-15) 



G 4 0 D 



A T C G .A C G A C 
lie Asp Asp 



(sa^j# 8-16) 



T 3 8 1 M 



T T G ATG G G C 
Leu Met Gly 



(E?U#-§- 1 7 ) 



W 3 7 9 C 



[ 0 0 6 9 ] 



G T C 
V a 1 



T GC^ 
C y s 



T T G 
Leu 



(IB?IJ#^T 1 8 ) 



m m m 



2l 



mm 



m m 2 t- m ^ n r~ v i e sf two9 7/3 4 0 0 4 tc le is <?> g 3 0 ovhH3 1 



3 



1 



1,1 L 
H 3 
@ ft 



lfcJ:^2T , IIUcVl 6 5 F ^tS^A^ftfc ^ - 7 4 ^ h77 ; x - -fcf it 
IpUC 1 1 8 (S-iSit) <7)EcoRI— BamHI m& Ic If A L 7 7 x 5 K £ I 
/:„ tf^T'. WO 9 7/3 4 0 0 4 ^&i^^t#J D 8 h l^ico^f T G 3 0 0 V i: 

1 3 K^^m^m^m a l ^ 2 t m c n Afiss^j^i^fc^ft, 



[ 0 0 7 0 ] 

3Igtl#V 1 65F + G300V + H3 1 3 K <r> fx JfcJff '14 ~k m. U 00 2 <v^'& ictafeo X 
-tit. l-VXF-X^)|«%[J8l 0%i|^L, - X h - *<7>£j£Ml± 7 %U'Jr L 
[IS 4 ] 

^4 : HtflMMll 
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G 


G F 


G F 2 


G F 3 


G F 4 




0. 4 


22. 3 


20. 5 


45. 1 


11. 3 


0. 3 


V165F/G300V/H313K 


1. 7 


22. 5 


15. 8 


55. 7 


4. 3 


0. 0 



F : 7 JV V h — * 
G : >f )V^. — JX 

G F : * ^ P — * 
GF2 : 

GF3 : h— X 

GF4 : 1 — ~7 As 9 1 * 



SEQUENCE LISTING 



< 1 1 0 > Meiji Seika Kaisya Ltd. 

< 1 2 0 > Mutated /9 - f r u c t o f r a n o s i d a s e 

< 1 3 0 > 1 4 6 8 56 

< 1 4 0 > 

< 1 4 1 > 

< 1 6 0 > 18 

< 1 7 0 > Patent In Ver. 2.0 

< 2 1 0 > 1 

< 2 1 1 > 1905 
< 2 1 2 > DNA 

< 2 1 3 > Aspergillus niger 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > (1) . . (1905) 

< 4 0 0 > 1 

tea tac cac ctg gac acc acg gec ccg ccg ccg ace aac etc age ace 48 

Ser Tyr His Leu Asp Thr Thr Ala Pro Pro Pro Thr Asn Leu Ser Thr 

15 10 15 

etc ccc aac aac acc etc ttc cac gtg tgg egg ccg cgc gcg cac ate 96 
Leu Pro Asn Asn Thr Leu Phe His Val Trp Arg Pro Arg Ala His lie 

20 25 30 

ctg ccc gec gag ggc cag ate ggc gac ccc tgc gcg cac tac acc gac 144 
Leu Pro Ala Glu Gly Gin Me Gly Asp Pro Cys Ala His Tyr Thr Asp 

35 40 45 

cca tec acc ggc etc ttc cac gtg ggg ttc ctg cac gac ggg gac ggc 192 
Pro Ser Thr Gly Leu Phe His Val Gly Phe Leu His Asp Gly Asp Gly 

50 55 60 

ate gcg ggc gec acc acg gee aac ctg gee acc tac acc gat acc tec 240 
lie Ala Gly Ala Thr Thr Ala Asn Leu Ala Thr Tyr Thr Asp Thr Ser 

65 70 75 80 

gat aac ggg age ttc ctg ate cag ccg ggc ggg aag aac gac ccc gtc 288 
Asp Asn Gly Ser Phe Leu Me Gin Pro Gly Gly Lys Asn Asp Pro Val 

85 90 95 



g c c g t g 

Ala Val 



1 1 c g a c g g c g c c g t c 
Phe Asp Gl y Al a Val 

100 



ate c c c g t c 
Me Pro Val 

105 



g g c g t c 
Gly Val 



a a c a a c a c c c c c 
Asn Asn Thr Pro 

110 



a c c 1 1 a etc t a c a c c 
Thr Leu Leu Tyr Thr 

115 



tec g t c 
Ser Val 



tec 1 1 c c t g c c c ate c a c t g g tec ate 
Ser Phe Leu Pro lie His Trp Ser Me 



120 



125 



c c c 
Pro 



t a c 
T y r 

130 



a c c c g c g g c age 
Thr Ar g Gly Ser 



g a g 
Glu 

135 



a c g c a g teg 
Thr Gin Ser 



1 1 g gee g t c 
Leu Ala Val 

140 



g c g c g c g a c 
Ala Ar g Asp 



g g c g g c c g c c g c 1 1 c g a c a a g 
Gly Gly Arg Arg Phe Asp Lys 



145 



150 



etc g a c c a g g g c c c c g t c 
Leu Asp Gin Gly Pro Val 

155 



ate g c c g a c 
Me Ala Asp 

160 



c a c c c c 1 1 c g c c 
His Pro Phe Ala 



g t c g a c g t c 
Val Asp Val 

165 



a c c g c c 1 1 c 
Thr Ala Phe 

170 



c g c gat c c g 1 1 1 g t c 1 1 c 
Arg Asp Pro Phe Val Phe 

175 



c g c a g t g c c a a g 1 1 g gat g t g 
Arg Ser Ala Lys Leu Asp Val 

180 



c t g c t g teg 1 1 g gat gag gag g t g g c g 
Leu Leu Ser Leu Asp Glu Glu Val Ala 



185 



190 



egg a a t gag a c g g c c g t g 
Arg Asn Glu Thr Ala Val 

195 



c a g c a g g c c g t c 
Gin Gin Ala Val 

200 



gat g g c t g g a c c gag a a g 
Asp Gly Trp Thr Glu Lys 

205 



a a c g c c c c c t g g tat g t c 
Asn Ala Pro Trp Tyr Val 

210 



g c g g t c t c t 
Ala Val Ser 

215 



g g c g g g g t g c a c g g c g t c g g g 
Gly Gly Val His Gly Val Gly 

220 



c c c g c g c a g 1 1 c 
Pro Ala Gin Phe 

225 



etc tac cgc cag aac ggc ggg aac get tec 
Leu Tyr Arg Gin Asn Gly Gly Asn Ala Ser 



230 



235 



gag 1 1 c 
Glu Phe 

240 



cag tac 
Gin Tyr 



t g g gag tac etc 
Trp Glu Tyr Leu 

245 



ggg gag t g g t g g cag gag g c g a c c 
Gl y Glu Trp Trp Gin Glu Al a Thr 

250 



aac tec 
Asn Ser 

255 



age t g g ggc g a c gag ggc a c c 
Ser Trp Gly Asp Glu Gly Thr 

260 



t g g g c c ggg cgc t g g 
Trp Ala Gly Arg Trp 

265 



ggg 1 1 c aac 1 1 c 
Gly Phe Asn Phe 

270 



gag a c g ggg a a t g t g 
Glu Thr Gly Asn Val 

275 



etc ttc etc acc gag gag ggc cat gac ccc cag 
Leu Phe Leu Thr Glu Glu Gly His Asp Pro Gin 



280 



285 



a c g ggc gag g t g ttc g t c acc etc ggc a c g gag ggg t c t ggc c t g c c a 
Thr Gly Glu Val Phe Val Thr Leu Gly Thr Glu Gly Ser Gly Leu Pro 



290 

ate g t g c c g 

Me Val Pro 

305 

gag g t c g g g 

G 1 u Val Gly 



c c c tec a t g 
Pro Se r Met 



g c g g g c a a g 

Ala Gly L y s 

355 

g t g gag g t g 

Val Glu Val 

370 

t a c gag c a g 

T y r Glu Gin 

385 

teg c t g c t g 

S e r Leu Leu 



g t c g a c a a c 
Val Asp Asn 



gag teg g a c 

Glu Se r Asp 

435 

gee egg gag 

Ala Ar g Glu 

450 

gag gag g a c 

Glu Glu Asp 

465 

teg c c g age 

Se r Pro Se r 



c a g g t c tec 

Gin Val S e r 

310 

g t g g g c a g t 

Val Gly Ser 

325 

g c c g g g 1 1 1 

Ala Gly P h e 

340 

g t g c t g c c g 

Val Leu Pro 



gat egg tat 
Asp Ar g Ty r 



g c g g a c g g g 

Ala Asp Gly 

390 

c t g c c g c g c 

Leu Pro A r g 

405 

gag c t g g t g 

Glu Leu Val 

420 

a a c c a g a c g 

Asn Gin Th r 



a c c a a g g c g 
T h r L y s Ala 



c g c a c g c t g 
Arg Thr Leu 

470 

tec a a g 1 1 c 
Ser L y s P h e 

485 



295 

a g t ate c a c 
Ser Me His 



gag c a g gag 
Glu Gin Glu 



c t g g a c t g g 

Leu Asp T r p 

345 

g c c age teg 

Ala Ser Ser 

360 

g t c teg 1 1 c 

Val Ser Phe 

375 

1 1 c c c c a c g 

Phe Pro Thr 



gag c t g a a g 
Glu Leu L y s 



c g c gag gag 

Arg Glu Glu 

425 

g c c a g g c t g 

Ala Arg Leu 

440 

g c c c t g c t g 

Ala Leu Leu 

455 

c a g a c g g c g 

Gin Thr Ala 



1 1 c g t g c t g 
Phe Val Leu 



300 

gat a t g c t g 

Asp Met Leu 

315 

g g t g c c a a g 

Gly Ala L y s 

330 

g g g 1 1 c age 

Gly Phe Ser 



g c g g t g teg 
Ala Val Ser 



g t c t g g 1 1 g 

Val T r p Leu 

380 

g c c c a g c a g 

Ala Gin Gin 

395 

g t g c a g a c g 

Val Gin Thr 

410 

g g c g t g teg 

Gly Val Ser 



c g c a c g c t g 
Arg Thr Leu 



g c c a a c g g c 

Ala Asn Gly 

460 

g c c g t c g t g 

Ala Val Val 

475 

a c g g c c c a g 

Thr Ala Gin 

490 



t g g g c g g c g 
Tr p Ala Ala 



g t c gag 1 1 c 

Val Glu Phe 

335 

g c c t a c get 

Ala Ty r Ala 

350 

a a g a c c age 

L y s Thr Ser 

365 

a c g g g c g a c 

Thr Gly Asp 



g g g t g g a c g 
Gly T r p Thr 



g t g gag a a c 

Val Glu Asn 

415 

t g g g t g g t g 

Trp Val Val 

430 

g g g ate a c g 

Gly Me Thr 

445 

teg g t g a c c 

Ser Val Thr 



c c g 1 1 c g c g 
Pro Phe Ala 



c t g gag 1 1 c 
Leu Glu Phe 

495 



ggt 960 
Gly 

320 

tec 1008 
S e r 



g c g 10 5 6 
Ala 



g g c 110 4 
Gly 



cag 1152 
Gin 



g g g 12 0 0 

Gly 

400 

gtc 1248 
Val 



g g g 12 9 6 
Gly 



ate 1344 
I 1 e 



gcg 1392 
Ala 



c a a 14 4 0 
Gin 

480 

ccc 1488 
Pro 



g c g age g c g 
Ala S e r Ala 



teg gag c t g 

Se r G 1 u Leu 

515 

c t g g t c g t c 

Leu Val Val 

530 

g g g c t g gat 

G 1 y Leu Asp 
545 

ate gag a a c 

Me G 1 u As n 



g t g gat a a c 
Val Asp Asn 



age a c c t g g 

S e r T h r T r p 

595 

1 1 c c a c a a c 

Phe His Asn 

610 

gag g g g etc 

G 1 u G 1 y Leu 

625 



c g c teg tec 

A r g S e r S e r 

500 

gag c g c a c g 

G 1 u Ar g Th r 



g a c c g c age 
Asp Ar g Se r 



age 1 1 1 act 

S e r Phe T h r 

550 

g g c c a g gag 

G 1 y Gin G 1 u 

565 

g c g g 1 1 g t c 

Ala Val Val 

580 

g c g a g a teg 

Ala Ar g Se r 



g g c gag g g c 
G 1 y G 1 u G 1 y 



tat a a c g c c 
Ty r Asn Ala 

630 



c c g etc c a g 

Pro Leu Gin 

505 

gee ate t a c 

Ala Me Ty r 

520 

c a g act a g t 

Gin Th r Se r 

535 

gag tec g g c 

G 1 u Se r G 1 y 



c a g g t c gag 
Gin Val Glu 



gag g t g tat 

Glu Val Tyr 

585 

t g g t a c g a c 

Tr p Tyr Asp 

600 

gag g t g c a g 

Glu Val Gin 

615 

t g g c c g gag 

T r p Pro Glu 



tec g g g 1 1 c 
Se r G 1 y Phe 



t a c c a g 1 1 c 
Tyr Gin Phe 



g c g g c g g c g 

Ala Ala Ala 

540 

a a g 1 1 g egg 

L y s Leu A r g 

555 

a c g 1 1 g gat 

Th r Leu Asp 

570 

gee a a c g g g 

Ala Asn G 1 y 



a a c tec ace 
Asn Se r Th r 



1 1 c a g g a a t 
Phe Ar g Asn 

620 

a g a a a t 
Ar g Asn 

635 



g a a ate c t g 

Glu Me Leu 

510 

age a a c gag 

Se r Asn Glu 

525 

c c c a c g a a c 

Pro Th r Asn 



1 1 g 1 1 c g a c 
Leu Phe Asp 



etc act g t c 

Leu Th r Val 

575 

c g c 1 1 1 g c g 

Ar g Phe Ala 

590 

c a g ate c g c 

Gin Me Arg 

605 

g t c tec g t g 

Val Ser Val 



g c g 15 3 6 
Ala 



teg 1584 
S e r 



c c c 16 3 2 
Pro 



gtg 1680 

Val 

560 

gtc 1728 
Val 



t t g 17 7 6 
L e u 



ttc 1824 
Phe 



teg 1872 
S e r 



1905 



< 2 1 0 > 2 

< 2 1 1 > 635 
< 2 1 2 > PRT 

< 2 1 3 > Aspergillus niger 

< 4 0 0 > 2 

Ser Tyr His Leu Asp Thr Thr Ala Pro Pro Pro Thr Asn Leu Ser Thr 

15 10 15 

Leu Pro Asn Asn Thr Leu Phe His Val Trp Arg Pro Arg Ala His Me 

20 25 30 

Leu Pro Ala Glu Gly Gin Me Gly Asp Pro Cys Ala His Tyr Thr Asp 



35 



40 



4 5 



Pro Ser Thr Gly Leu Phe His Val Gly Phe Leu His Asp Gly Asp Gly 

50 55 60 

lie Ala Gly Ala Thr Thr Ala Asn Leu Ala Thr Tyr Thr Asp Thr Ser 

65 70 75 80 

Asp Asn Gly Ser Phe Leu Me Gin Pro Gly Gly Lys Asn Asp Pro Val 

85 90 95 

Ala Val Phe Asp Gly Ala Val Me Pro Val Gly Val Asn Asn Thr Pro 

100 105 110 

Thr Leu Leu Tyr Thr Ser Val Ser Phe Leu Pro Me His Trp Ser lie 

115 120 125 

Pro Tyr Thr A r g Gly Ser Glu Thr Gin Ser Leu Ala Val Ala Arg Asp 

130 135 140 

Gly Gly Arg Arg Phe Asp Lys Leu Asp Gin Gly Pro Val Me Ala Asp 

145 150 155 160 

His Pro Phe Ala Val Asp Val Thr Ala Phe Arg Asp Pro Phe Val Phe 

165 170 175 

Arg Ser Ala Lys Leu Asp Val Leu Leu Ser Leu Asp Glu Glu Val Ala 

180 185 190 

Arg Asn Glu Thr Ala Val Gin Gin Ala Val Asp Gly Trp Thr Glu Lys 

19 5 2 0 0 2 0 5 

Asn Ala Pro Trp Tyr Val Ala Val Ser Gly Gly Val His Gly Val Gly 

210 215 220 

Pro Ala Gin Phe Leu Tyr Arg Gin Asn Gly Gly Asn Ala Ser Glu Phe 

225 230 235 240 

Gin Tyr Trp Glu Tyr Leu Gly Glu Trp Trp Gin Glu Ala Thr Asn Ser 

245 250 255 

Ser Trp Gly Asp Glu Gly Thr Trp Ala Gly Arg Trp Gly Phe Asn Phe 

260 265 270 

Glu Thr Gly Asn Val Leu Phe Leu Thr Glu Glu Gly His Asp Pro Gin 

275 280 285 



Thr Gly Glu Val Phe Val Thr Leu Gly Thr Glu Gly Ser Gly Leu Pro 

290 295 



300 



lie Val Pro Gin Val Ser Ser Me His Asp Met Leu Trp Ala Ala Gly 

305 



3 1 0 



315 



320 



Glu Val Gly Val Gly Ser Glu Gin Glu Gly Ala Lys Val Glu Phe Ser 



325 



330 



IOC 

0 0 D 



Pro Ser Met Ala Gly Phe Leu Asp Trp Gly Phe Ser Ala Tyr Ala Ala 



340 



45 



50 



Ala Gly Lys Val Leu Pro Ala Ser Ser Ala Val Ser Lys Thr Ser Gly 

355 360 365 



Val Glu Val Asp A r g Tyr Val Ser Phe Val Trp Leu Thr Gly Asp Gin 



370 



375 



380 



Tyr Glu Gin Ala Asp Gly Phe Pro Thr Ala Gin Gin Gly Trp Thr Gly 

385 



390 



395 



Ser Leu Leu Leu Pro A r g Glu Leu Lys Val Gin Thr Val Glu Asn Val 

405 410 415 

Val Asp Asn Glu Leu Val Ar g Glu Glu Gly Val Ser Trp Val Val Gly 

420 425 430 

Glu Ser Asp Asn Gin Thr Ala A r g Leu A r g Thr Leu Gly lie Thr lie 

435 440 445 

Ala Arg Glu Thr Lys Ala Ala Leu Leu Ala Asn Gly Ser Val Thr Ala 

450 455 460 

Glu Glu Asp Arg Thr Leu Gin Thr Ala Ala Val Val Pro Phe Ala Gin 

465 470 475 480 

Ser Pro Ser Ser Lys Phe Phe Val Leu Thr Ala Gin Leu Glu Phe Pro 

485 490 495 

Ala Ser Ala Arg Ser Ser Pro Leu Gin Ser Gly Phe Glu lie Leu Ala 

500 505 510 

Ser Glu Leu Glu Arg Thr Ala Me Tyr Tyr Gin Phe Ser Asn Glu Ser 

515 520 525 



Leu Val Val Asp Arg Ser Gin Thr Ser Ala Ala Ala Pro Thr Asn Pro 



530 



535 



c 

J 



Gly Leu Asp Ser Phe Thr Glu Ser Gly Lys Leu Arg Leu Phe Asp Val 

545 550 555 560 



Me Glu Asn Gly Gin Glu Gin Val Glu Thr Leu Asp Leu Thr Val Val 

565 570 575 



V a 1 Asp As n Ala 

580 

Ser Thr Trp Ala 

595 

Phe His Asn Gly 

6 10 

Glu Gly Leu Tyr 

625 



Val Val Glu Val 



Arg Ser Trp Tyr 

600 

Glu Gly Glu Val 

6 15 

Asn Ala Trp Pro 

630 



Tyr Ala Asn Gly 

585 

Asp Asn Ser Thr 



Gin Phe Arg Asn 

620 

Glu Arg Asn 

635 



Arg Phe Ala Leu 

590 

Gin lie Arg Phe 

605 

Val Ser Val Ser 



< 2 1 0 > 3 

< 2 1 1 > 1809 
< 2 1 2 > DNA 

< 2 1 3 > Penici 1 1 ium roquelorti 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > ( 1 ) . . ( 1 8 0 9 ) 

< 4 0 0 > 3 

g 1 1 gat ttc cat acc c c g att g a c tat aac teg get ccg cca a a c ctt 48 

Val Asp Phe His Thr Pro Me Asp Tyr Asn Ser Ala Pro Pro Asn Leu 

15 10 15 

tct acc ctg gca aac gca tct ctt ttc aag aca tgg aga ccc aga gec 96 
Ser Thr Leu Ala Asn Ala Ser Leu Phe Lys Thr Trp Arg Pro Arg Ala 

20 25 30 

cat ctt etc cct cca tct ggg aac ata ggc gac ccg tgc ggg cac tat 144 
His Leu Leu Pro Pro Ser Gly Asn Me Gly Asp Pro Cys Gly His Tyr 

35 40 45 

acc gat ccc aag act ggt etc ttc cac gtg ggt tgg ctt tac agt ggg 192 
Thr Asp Pro Lys Thr Gly Leu Phe His Val Gly Trp Leu Tyr Ser Gly 

50 55 60 

att teg g g a gcg aca acc gac gat etc gtt acc tat aaa gac etc aat 240 
Me Ser Gly Ala Thr Thr Asp Asp Leu Val Thr Tyr Lys Asp Leu Asn 

65 70 75 80 

ccc gat g g a gee ccg tea att gtt gca gga gga aag aac gac cct ctt 288 
Pro Asp Gly Ala Pro Ser Me Val Ala Gly Gly Lys Asn Asp Pro Leu 

85 90 95 

tct gtc ttc gat ggc teg gtc att cca age ggt ata gac ggc atg cca 336 
Ser Val Phe Asp Gly Ser Val Me Pro Ser Gly Me Asp Gly Met Pro 



100 



105 



110 



act c 1 1 c t g tat a c c t c t g t a tea t a c 
Thr Leu Leu Tyr Thr Ser Val Ser Tyr 

115 120 



etc c c a 
Leu Pro 



ate c a c t g g 



Me His Trp Ser 

125 



tec ate 
I 1 e 



c c c 
Pro 



t a c 
T y r 

130 



ace egg g g a age 
Thr A r g G 1 y Ser 



g a g 
Glu 

135 



a c a c a a tec 1 1 g 
Thr Gin Ser Leu 



g c c 
Ala 

140 



g 1 1 tec tat g a c 
Val Ser Tyr Asp 



g g t g g t c a c a a c 1 1 c a c c a a g 
Gly Gly His Asn Phe Thr Lys 

145 150 



etc a a c 
Leu Asn 



c a a g g g c c c g t g 
Gin Gly Pro Val 

155 



ate c c t a c g 
Me Pro Thr 

160 



cct ccg ttt get etc aat gtc acc get ttc cgt gac ccc tac gtt ttc 
Pro Pro Phe Ala Leu Asn Val Thr Ala Phe Arg Asp Pro Tyr Val Phe 



165 



170 



175 



c a a age c c a 
Gin Ser Pro 



a 1 1 c t g gac 
Me Leu Asp Lys Ser 

180 



a a a t c t gtc aat a g t 
Val Asn Ser 

185 



acc c a a g g a a c a t g g 
Thr Gin Gly Thr Trp 

190 



tat gtc 
Tyr Val 



g c c a t a t c t g g c g g t gtc c a c 
Ala Me Ser Gly Gly Val His 

195 200 



g g t gtc g g a 
Gly Val Gly 



c c t 
Pro 

205 



t g t c a g ttc 
C y s Gin Phe 



etc tac cgt 
Leu Tyr Arg 

210 



c a g a a c gac g c a gat ttt 
Gin Asn Asp Ala Asp Phe 

215 



c a a tat 
Gin Tyr 



t g g 
T r p 

220 



g a a tat 
Glu Tyr 



etc g g g 
Leu Gly 



caa tgg tgg aag gag ccc ctt aat acc act 
Gin Trp Trp Lys Glu Pro Leu Asn Thr Thr 



225 



230 



tgg g g a aag g g t gac tgg 
Trp Gly Lys Gly Asp Trp 



235 



240 



g c c g g g g g t tgg 
Ala Gly Gly Trp 



g g c ttc a a c ttt gag gtt g g c a a c gtc ttt 
Gly Phe Asn Phe Glu Val Gly Asn Val Phe 



245 



250 



a g t 
Se r 

255 



c t g 
L e u 



aat g c a gag g g g tat 
Asn Ala Glu Gly Tyr 

260 



a g t g a a gac g g c gag 
Ser Glu Asp Gly Glu 

265 



a t a ttc 
Me Phe 



a t a acc etc g g t 
Me Thr Leu Gly 

270 



get gag 
Ala Glu 



g g t teg g g a 
Gly Ser Gly 

275 



ctt ccc 
Leu Pro 



ate gtt 
Me Val 

280 



cct caa gtc 
Pro Gin Val 



tec t c t 
Ser Ser 

285 



a 1 1 c g c 
Me Arg 



gat a t g 
Asp Met 

290 



c t g tgg g t g acc 
Leu Trp Val Thr 



g g c aat gtc a c a 
Gly Asn Val Thr 

295 



aat gac g g c t c t gtc act 
Asn Asp Gly Ser Val Thr 



300 



1 1 c a a g c c a 

P h e Lys Pro 

305 

get get g c a 

Ala Ala Ala 



age g g t gee 
Ser Gly Ala 



eta 1 1 c gag 

Leu P h e G 1 u 

355 

g g g gee etc 

Gly Ala Leu 

370 

g t g g t g gat 

Val Val Asp 

385 

gee c g c g a a 

Ala A r g G 1 u 



a 1 1 tee a g g 
Me Ser Ar g 



gag t c t g g t 

G 1 u Ser Gly 

435 

tea c c c tea 

Ser Pro Ser 

450 

ace t c t g c c 

Th r Ser Ala 

465 

t c t a g t c 1 1 

Ser Ser Leu 



ate ate g t c 
Me Me Val 



ace a t g g c g 

Thr Met Ala 

310 

g g c a a g ate 

Gly L y s Me 

325 

c c c gat egg 

Pro Asp A r g 

340 

c a a g t g a a a 

Gin Val Lys 



1 1 a c t g c c g 
Leu Leu Pro 



a a c g a a c 1 1 

As n G 1 u Leu 

390 

g a c t c t g g t 

Asp Ser Gly 

405 

gag act t a c 

G 1 u Thr T y r 

420 

a a a a c g 1 1 g 

Lys Thr Leu 



age a a g 1 1 c 
Ser Lys P h e 



c g t g a c t c t 

Ar g Asp Ser 

470 

gag t c t a c a 

G 1 u Ser Thr 

485 

g a c c g c age 

Asp Ar g Ser 



g g t g t g c 1 1 
Gly Val Leu 



1 1 g c c g g c c 
Leu Pro Ala 



1 1 c a 1 1 tec 

Ph e Me Ser 

345 

g g a 1 1 c c c t 

Gly Phe Pro 

360 

c g a gag c t g 

Ar g G 1 u Leu 

375 

teg c g t gag 

Ser Ar g G 1 u 



c a g ate g a c 
Gin Me Asp 



age get etc 

Ser Ala Leu 

425 

teg a a t get 

Ser A s n Ala 

440 

1 1 c g t g c t g 

Phe Val Leu 

455 

g g c ate c a g 

Gly Me Gin 



act ate t a c 
Thr Me Ty r 



a a c a c g a g t 
As n Thr Ser 



g a c t g g g g c 

Asp T r p Gly 

315 

age t c t c a g 

Ser Ser Gin 

0 0 A 

o o U 

tat g t c t g g 

T y r Val T r p 



a c c get c a a 
Thr Ala Gin 



a a t g t c c g c 

As n Val A r g 

380 

tec 1 1 g a c a 

Ser Leu Thr 

395 

c 1 1 g a a a c a 

Leu G 1 u Thr 

410 

a c a tec g g c 

Thr Ser Gly 



g g a g c a g t g 
Gly Ala Val 



a c a g c a a a t 

Thr Ala As n 

460 

get g g t 1 1 c 

Ala Gly Phe 

475 

t a c c a a 1 1 c 

Ty r Gin Phe 

490 

get g c g g c g 

Ala Ala Ala 



g t g teg g c a 
Val Ser Ala 



g c a tec a c a 

Ala Ser Thr 

335 

etc act g g a 

Leu Thr Gly 

350 

c a a a a c t g g 

Gin As n T r p 

365 

act ate t c t 

Thr Me Ser 



teg t g g c g c 
Ser Tr p Ar g 



a t g g g a ate 

Met Gly Me 

415 

tea t c t 1 1 1 

Ser Ser Phe 

430 

c c c 1 1 c a a t 

Pro Phe As n 

445 

a t a t c t 1 1 c 

Me Ser Phe 



c a g g 1 1 1 1 a 
Gin Val Leu 



tec a a c gag 
Ser As n G 1 u 

495 

a g a a c a act 
Ar g Thr Thr 



tat 960 
T y r 

320 

aag 1008 
L y s 

gat 1056 
Asp 



acc 1104 
Thr 



a a c 115 2 
A s n 



gtg 1200 

Val 

400 

tea 1248 
S e r 



gtc 1296 
Val 



acc 1344 
Thr 



c c g 13 9 2 
Pro 



tec 1440 
S e r 

480 

tec 1488 
S e r 



get 1536 
Ala 



500 505 510 

g g g ate etc agt gat aac gag gcg gga cgt ctg cgc etc ttc gac gtg 1584 

Gly lie Leu Ser Asp Asn Glu Ala Gly Arg Leu Arg Leu Phe Asp Val 

515 520 525 

1 1 g c g a a a t gga a a a g a a c a g g 1 1 g a a act 1 1 g gag etc act ate gtg 1632 

Leu Arg Asn Gly Lys Glu Gin Val Glu Thr Leu Glu Leu Thr lie Val 

530 535 540 

gtg gat aat agt gta ctg gaa gta tat gec aat gga cgc ttt get eta 1680 

Val Asp Asn Ser Val Leu Glu Val Tyr Ala Asn Gly Arg Phe Ala Leu 

545 550 555 560 

ggc act tgg get egg tct tgg tac gee aac teg act aaa att aac ttc 17 2 8 

Gly Thr Trp Ala Arg Ser Trp Tyr Ala Asn Ser Thr Lys lie Asn Phe 

565 570 575 

ttc cat aac ggc gtg gga gaa gcg aca ttc gaa gat gtg acg gtc ttt 1776 

Phe His Asn Gly Val Gly Glu Ala Thr Phe Glu Asp Val Thr Val Phe 

580 585 590 

gaa gga ctg tat gat gec tgg cca caa agg aag 1809 

Glu Gly Leu Tyr Asp Ala Trp Pro Gin Arg Lys 

595 600 



< 2 1 0 > 4 

< 2 1 1 > 603 
< 2 1 2 > PRT 

< 2 1 3 > Penici 1 1 ium roqueforti 

< 4 0 0 > 4 

Val Asp Phe His Thr Pro Me Asp Tyr Asn Ser Ala Pro Pro Asn Leu 

15 10 15 

Ser Thr Leu Ala Asn Ala Ser Leu Phe Lys Thr Trp Arg Pro Arg Ala 

20 25 30 

His Leu Leu Pro Pro Ser Gly Asn lie Gly Asp Pro Cys Gly His Tyr 



0 

O 



5 4 0 4 5 



Thr Asp Pro Lys Thr Gly Leu Phe His Val Gly Trp Leu Tyr Ser Gly 

50 55 60 

Me Ser Gly Ala Thr Thr Asp Asp Leu Val Thr Tyr Lys Asp Leu Asn 

65 70 75 80 

Pro Asp Gly Ala Pro Ser Me Val Ala Gly Gly Lys Asn Asp Pro Leu 

85 90 95 



Ser Val Phe Asp Gly Ser Val Me Pro Ser Gly He Asp Gly Met Pro 

100 105 110 

Thr Leu Leu Tyr Thr Ser Val Ser Tyr Leu Pro lie His Trp Ser lie 

115 120 125 

Pro Tyr Thr A r g Gly Ser Glu Thr Gin Ser Leu Ala Val Ser Tyr Asp 

130 135 140 

Gly Gly His Asn Phe Thr Lys Leu Asn Gin Gly Pro Val lie Pro Thr 

145 150 155 160 

Pro Pro Phe Ala Leu Asn Val Thr Ala Phe Arg Asp Pro Tyr Val Phe 

165 HO 175 

Gin Ser Pro lie Leu Asp Lys Ser Val Asn Ser Thr Gin Gly Thr Trp 

no n5 no 

Tyr Val Ala lie Ser Gly Gly Val His Gly Val Gly Pro Cys Gin Phe 

195 200 205 

Leu Tyr Arg Gin Asn Asp Ala Asp Phe Gin Tyr Trp Glu Tyr Leu Gly 

210 215 220 

Gin Trp Trp Lys Glu Pro Leu Asn Thr Thr Trp Gly Lys Gly Asp Trp 

225 230 235 240 

Ala Gly Gly Trp Gly Phe Asn Phe Glu Val Gly Asn Val Phe Ser Leu 

245 250 255 

Asn Ala Glu Gly Tyr Ser Glu Asp Gly Glu lie Phe lie Thr Leu Gly 

260 265 270 

Ala Glu Gly Ser Gly Leu Pro Me Val Pro Gin Val Ser Ser Me Arg 

275 280 285 



Asp Met Leu Trp Val Thr Gly Asn Val Thr Asn Asp Gly Ser Val Thr 

290 295 



300 



Phe Lys Pro Thr Met Ala Gly Val Leu Asp Trp Gly Val Ser Ala Tyr 

305 310 315 320 



Ala Ala Ala Gly Lys Me Leu Pro Ala Ser Ser Gin Ala Ser Thr Lys 



325 



tin 

d 0 (J 



335 



Ser Gly Ala Pro Asp Arg Phe Me Ser Tyr Val Trp Leu Thr Gly Asp 



340 



345 



350 



Leu Phe Glu Gin Val Lys Gly Phe Pro Thr Ala Gin Gin Asn Trp Thr 



355 



360 



365 



Gly Ala Leu Leu Leu Pro A r g Glu Leu Asn V a 1 Arg Thr lie Ser Asn 



370 



375 



380 



Val Val Asp Asn Glu Leu Ser Arg Glu Ser Leu Thr Ser Trp Arg Val 

400 



385 



390 



395 



Ala Arg Glu Asp Ser Gly Gin lie Asp Leu Glu Thr Met Gly lie Ser 

405 4 10 4 15 

lie Ser Arg Glu Thr Tyr Ser Ala Leu Thr Ser Gly Ser Ser Phe Val 

420 425 430 

Glu Ser Gly Lys Thr Leu Ser Asn Ala Gly Ala Val Pro Phe Asn Thr 

435 440 445 

Ser Pro Ser Ser Lys Phe Phe Val Leu Thr Ala Asn lie Ser Phe Pro 

450 455 460 

Thr Ser Ala Arg Asp Ser Gly Me Gin Ala Gly Phe Gin Val Leu Ser 

465 470 475 480 

Ser Ser Leu Glu Ser Thr Thr Me Tyr Tyr Gin Phe Ser Asn Glu Ser 

485 490 495 



Me Me Val Asp Arg Ser Asn Thr Ser Ala Ala Ala Arg Thr Thr Ala 



500 



505 



1 0 



Gly Me Leu Ser Asp Asn Glu Ala Gly Arg Leu Arg Leu Phe Asp Val 

515 520 525 

Leu Arg Asn Gly Lys Glu Gin Val Glu Thr Leu Glu Leu Thr Me Val 

530 535 540 

Val Asp Asn Ser Val Leu Glu Val Tyr Ala Asn Gly Arg Phe Ala Leu 

545 550 555 560 

Gly Thr Trp Ala Arg Ser Trp Tyr Ala Asn Ser Thr Lys Me Asn Phe 

565 570 575 

Phe His Asn Gly Val Gly Glu Ala Thr Phe Glu Asp Val Thr Val Phe 

580 585 590 



Glu Gly Leu Tyr Asp Ala Trp Pro Gin Arg Lys 

595 600 



< 2 1 0 > 5 

< 2 1 1 > 1839 



< 2 1 2 > DNA 

< 2 1 3 > Scopulariopsis brevicaul is 



< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > (1) . . ( 1 8 3 9 ) 

< 4 0 0 > 5 

caa cct acg tct ctg tea ate gac aat tec acg tat cct tct ate gac 48 

Gin Pro T h r Ser Leu Ser Me Asp Asn Ser Thr Tyr Pro Ser lie Asp 

15 10 15 

tac aac tec gee cct cca aac etc teg act ctt gec aac aac age etc 96 

Tyr Asn Ser Ala Pro Pro Asn Leu Ser Thr Leu Ala Asn Asn Ser Leu 

20 25 30 

ttc gag aca tgg agg ccg agg gca cac gtc ctt ccg ccc cag aac cag 144 

Phe Glu Thr Trp Arg Pro Arg Ala His Val Leu Pro Pro Gin Asn Gin 

35 40 45 

ate ggc gat ccg tgt atg cac tac acc gac ccc gag aca gga ate ttc 192 

Me Gly Asp Pro Cys Met His Tyr Thr Asp Pro Glu Thr Gly Me Phe 

50 55 60 

cac gtc ggc tgg ctg tac aac ggc aat ggc get tec ggc gec acg acc 240 

His Val Gly Trp Leu Tyr Asn Gly Asn Gly Ala Ser Gly Ala Thr Thr 

6 5 7 0 7 5 8 0 

gag gat etc gtc acc tat cag gat etc aac ccc gac gga gcg cag atg 288 

Glu Asp Leu Val Thr Tyr Gin Asp Leu Asn Pro Asp Gly Ala Gin Met 

85 90 95 

ate ctt ccg ggt ggt gtg aat gac ccc att get gtc ttt gac ggc gcg 336 

Me Leu Pro Gly Gly Val Asn Asp Pro Me Ala Val Phe Asp Gly Ala 

100 105 110 

gtt att ccc agt ggc att gat ggg aaa ccc acc atg atg tat acc teg 384 

Val Me Pro Ser Gly Me Asp Gly Lys Pro Thr Met Met Tyr Thr Ser 

115 120 125 

gtg tea tac atg ccc ate tec tgg age ate get tac acc agg gga age 432 

Val Ser Tyr Met Pro Me Ser Trp Ser Me Ala Tyr Thr Arg Gly Ser 

130 135 140 

gag acc cac tct etc gca gtg teg tec gac ggc ggt aag aac ttc acc 480 

Glu Thr His Ser Leu Ala Val Ser Ser Asp Gly Gly Lys Asn Phe Thr 

145 150 155 160 

aag ctg gtg cag ggc ccc gtc att cct teg cct ccc ttc ggc gec aac 528 

Lys Leu Val Gin Gly Pro Val Me Pro Ser Pro Pro Phe Gly Ala Asn 



g t g a c c age 
Va 1 Th r Se r 



t c t etc etc 

Se r Leu Leu 

195 

g g c ate c a c 

Gl y He His 

210 

c c c g a c 1 1 c 

Pro Asp Ph e 

225 

g g g a a c teg 

G 1 y As n Se r 



a a c 1 1 c gag 
Asn Phe Glu 



c c c g a c g g t 

Pro Asp G 1 y 

275 

c c c ate a a a 

Pro lie L y s 

290 

g g c a a c a t g 

Gly Asn Met 

305 

g c g g g c t a c 

Ala Gly Ty r 



gag c t g c c c 
Glu Leu Pro 



egg 1 1 c g t g 
Arg Phe Val 

355 



165 

t g g c g t g a c 

T r p Arg Asp 

180 

g a a age gag 

Glu S e r Glu 



g g t g a c g g c 
Gly Asp Gly 



c a g t a c t g g 

Gin T y r T r p 

230 

a c c t g g g g c 

T h r T r p Gly 

245 

g t c ate a a c 

Val lie Asn 

260 

g a a ate 1 1 1 

Glu lie Phe 



c c g c a g g c c 
Pro Gin Ala 



act etc gag 

Th r Leu Glu 

310 

etc g a c t g g 

Leu Asp T r p 

325 

get t c t tea 

Ala Se r Se r 

340 

teg t a c c t g 

S e r T y r Leu 



c c c 1 1 c c t g 

Pro Phe Leu 

185 

a a c g g c a c g 

Asn Gly Th r 

200 

c c c tec g c g 

Pro Se r Ala 

215 

gag t a c c 1 1 

Glu Ty r Leu 



age g g t g a c 
Se r Gly Asp 



a 1 1 g t c g g t 

Me Val Gly 

265 

g c c a c g g t a 

Ala Th r Val 

280 

teg g a c a a c 

S e r Asp Asn 

295 

g a c g g c gat 

Asp Gly Asp 



g g t eta teg 
Gly Leu S e r 



a a g c c t teg 
L y s Pro S e r 

345 

t g g etc a c c 
T r p Leu Th r 

360 



170 

1 1 c c a a a a c 
Phe Gin Asn 



t g g t a c a c c 
T r p T y r Th r 



1 1 c etc t a c 

Phe Leu Ty r 

220 

g g a c c g t g g 

Gly Pro T r p 

235 

t g g get g g c 

Tr p Ala Gly 

250 

c 1 1 g a c gat 

Leu Asp Asp 



g g t a c c g a a 
Gly Thr Glu 



a g g gag a t g 

Arg Glu Met 

300 

ate a a g 1 1 c 

lie Ly s Phe 

315 

g c g tat gee 

Ala Ty r Ala 

0 0 A 

o o U 

c a g a a g age 

Gin L y s S e r 



g g t g a c t a c 
Gly Asp Ty r 



175 

c c c c a g 1 1 c 

Pro Gin Phe 

190 

g 1 1 ate t c t 

Val Me Ser 

205 

c g t c a g c a c 

Arg Gin His 



t g g a a c gag 
T r p Asn Glu 



egg t g g g g c 

Arg Tr p Gly 

255 

gat g g c t a c 

Asp Gly Ty r 

270 

t g g teg 1 1 1 

Tr p Ser Phe 

285 

etc t g g gee 

Leu T r p Ala 



a c g c c a age 
Thr Pro Ser 



g c c get g g c 

Ala Ala Gly 

335 

g g t g c g c c g 

Gly Ala Pro 

350 

1 1 c gag g g c 

Phe Glu Gly 

365 



g a c 5 7 6 
Asp 



ggt 624 
Gly 



g a c 6 7 2 
Asp 



g a a 7 2 0 
Glu 

240 

t a c 7 6 8 
T y r 



a a c 816 
Asn 



g a c 8 6 4 
Asp 



g c g 9 12 
Ala 



atg 960 
Met 

320 

aag 1008 
L y s 

g a c 10 5 6 
Asp 



cac 1104 
His 



g a c 1 1 c c c c 

Asp Ph e Pro 

370 

c g t gag c t g 

Ar g G 1 u Leu 

385 

get c g c gag 

Ala Arg G 1 u 



c 1 1 gag c t g 
Leu G 1 u Leu 



g a a a t g a c c 

Glu Met Thr 

435 

teg c c c g g a 

S e r Pro G 1 y 

450 

g t c c t g a c c 

V a 1 Leu Thr 

465 

etc a a g get 

Leu L y s Ala 



g t c t a c t a e 
V a 1 T y r T y r 



teg a g t get 

Se r Se r Ala 

515 

1 1 1 g g c a a g 

Ph e G 1 y L y s 

530 

ate gag a c g 

Me Glu Thr 

545 

g 1 1 cat gee 

Val His Ala 



ace c c g c a g 
Thr Pro Gin 



age g t c g g g 

Ser Val Gly 

390 

a c g g g c t c t 

Thr Gly Ser 

405 

g t c act c t g 

Val Thr Leu 

420 

age g g c a a c 

Ser Gly A s n 



t c t ace gee 
Ser Thr Ala 



gee teg etc 

Ala Ser Leu 

470 

g g t 1 1 c gag 

Gly Phe Glu 

485 

c a g 1 1 1 tec 

Gin Phe Ser 

500 

gee gee 1 1 g 

Ala Ala Leu 



a t g c g c c t g 
Me t Arg Leu 



etc gat etc 
Leu Asp Leu 

550 

a a c g g g c g a 
As n Gly Arg 



c a g a a t t g g 

Gin A s n T r p 

375 

a c g a 1 1 c c c 

Thr Me Pro 



t g g a g g g 1 1 
Tr p Arg Val 



a a g c a g gag 

L y s Gin Glu 

425 

tec 1 1 c ace 

Ser Phe Thr 

440 

1 1 c c a g c a g 

Phe Gin Gin 

455 

tec 1 1 c c c t 

Ser Phe Pro 



ate c t g teg 
Me Leu Ser 



a a c gag tec 

As n Glu Ser 

505 

act a c c gat 

Thr Thr Asp 

520 

1 1 1 gat g 1 1 

Phe Asp Val 

535 

act a 1 1 g t g 

Thr Me Val 



1 1 c get c t g 
Phe Ala Leu 



a c c g g c teg 

Thr Gly Ser 

380 

a a c g 1 1 g t c 

Asn Val Val 

395 

g g c ace a a c 

Gly Thr Asn 

410 

a 1 1 get c g c 

Me Ala Arg 



gag g c g age 
Glu Ala Ser 



tec c t g gat 

Ser Leu Asp 

460 

teg teg get 

Ser Ser Ala 

475 

tec gag 1 1 1 

Ser Glu Phe 

490 

ate ate a 1 1 

Me Me Me 



g g a ate g a c 
Gly Me Asp 



g t c gag g g t 

Val Glu Gly 

540 

g 1 1 gat a a c 

Val Asp Asn 

555 

age act t g g 

Ser Thr T r p 



c 1 1 1 1 g c 1 1 
Leu Leu Leu 



g a c a a c gag 
Asp Asn Glu 



g a c act g g c 

Asp Thr Gly 

415 

gag a c g c t g 

Glu Thr Leu 

430 

a g g a a t g t c 

Arg Asn Val 

445 

tec a a g 1 1 c 

Ser Ly s Phe 



c g c g a c tec 
Arg Asp Ser 



gag teg a c c 

Glu Ser Thr 

495 

g a c egg age 

Asp Arg Ser 

510 

a c c c g c a a c 

Thr Arg Asn 

525 

g a c c a g gag 

Asp Gin Glu 



teg ate g 1 1 
Ser Me Val 



g 1 1 c g t teg 
Val Arg Ser 



c c g 115 2 
Pro 



c 1 1 1200 
L e u 

400 

gtg 1248 
Val 



get 1296 
Ala 



age 1344 
S e r 



ttc 1392 
Phe 



g a c 14 4 0 

Asp 

480 

acg 1488 
Thr 



a a c 15 3 6 
Asn 



gag 1584 
Glu 



c g t 16 3 2 
Arg 



gag 1680 

Glu 

560 

tgg 1728 
T r p 



565 



570 



575 



t a c gag teg tec 
Tyr Glu Ser Ser 

580 



aag gac ate aag ttc ttc cac gat ggc gac age a c g 
Lys Asp Me Lys Phe Phe His Asp Gly Asp Ser Thr 

585 590 



1776 



g 1 1 c a g ttc teg a a c 
V a 1 Gin Phe Ser Asn 

595 



ate ace gtc tac gag gga ctg ttt gac gee tgg 
lie Thr V a 1 Tyr Glu Gly Leu Phe Asp Ala Trp 

600 605 



1824 



c c g gag egg gee a g g 
Pro Glu Arg Ala Arg 

6 1 0 



1839 



< 2 1 0 > 6 

< 2 1 1 > 6 13 
< 2 1 2 > PRT 

< 2 1 3 > S c o p u 1 a r i o p s i s brevicaulis 

< 4 0 0 > 6 

Gin Pro Thr Ser Leu Ser Me Asp Asn Ser Thr Tyr Pro Ser Me Asp 

15 10 15 

Tyr Asn Ser Ala Pro Pro Asn Leu Ser Thr Leu Ala Asn Asn Ser Leu 

20 25 30 

Phe Glu Thr Trp Arg Pro Arg Ala His V a 1 Leu Pro Pro Gin Asn Gin 



0 

0 



5 4 0 4 5 



Me Gly Asp Pro Cys Met His Tyr Thr Asp Pro Glu Thr Gly Me Phe 

50 55 60 

His Val Gly Trp Leu Tyr Asn Gly Asn Gly Ala Ser Gly Ala Thr Thr 

65 70 75 80 

Glu Asp Leu Val Thr Tyr Gin Asp Leu Asn Pro Asp Gly Ala Gin Met 

85 90 95 

Me Leu Pro Gly Gly Val Asn Asp Pro Me Ala Val Phe Asp Gly Ala 

100 105 110 

Val Me Pro Ser Gly Me Asp Gly Lys Pro Thr Met Met Tyr Thr Ser 

115 120 125 

Val Ser Tyr Met Pro Me Ser Trp Ser lie Ala Tyr Thr Arg Gly Ser 

130 135 140 

Glu Thr His Ser Leu Ala Val Ser Ser Asp Gly Gly Lys Asn Phe Thr 

145 150 155 160 



Lys Leu Val Gin 



Val Thr Ser Trp 

180 

Ser Leu Leu Glu 

195 

Gl y lie His Gl y 

210 

Pro Asp Phe Gin 

225 

G 1 y As n Ser Thr 



Asn Phe Glu Val 

260 

Pro Asp Gly Glu 

275 

Pro lie Lys Pro 

290 

Gly Asn Met Thr 

305 

Ala Gly Tyr Leu 



Glu Leu Pro Ala 

340 

Arg Phe Val Ser 

355 

Asp Phe Pro Thr 

370 

Arg Glu Leu Ser 

385 

Ala Arg Glu Thr 



Leu Glu Leu Val 



Gly Pro 

165 

Arg Asp 

Ser Glu 

Asp Gly 

Tyr Trp 

230 

Trp Gly 

245 

lie Asn 

He Phe 

Gin Ala 

Leu Glu 

3 1 0 

Asp Trp 

325 

Ser Ser 

Tyr Leu 

Pro Gin 

Val Gly 

390 

Gly Ser 

405 

Thr Leu 



Val lie 

Pro Phe 

Asn Gly 

200 

Pro Ser 

2 1 5 

Glu Tyr 

Ser Gly 

lie Val 

Ala Thr 

280 

Ser Asp 

295 

Asp Gly 

Gly Leu 

Lys Pro 

Trp Leu 

360 

Gin Asn 

375 

Thr lie 

Trp Arg 

Lys Gin 



Pro Ser 

170 

Leu Phe 

185 

Thr Trp 

Ala Phe 

Leu Gly 

Asp Trp 

250 

Gly Leu 

265 

Val Gly 

Asn Arg 

Asp lie 

Ser Ala 

330 

Ser Gin 

345 

Thr Gly 

Trp Thr 

Pro Asn 

Val Gly 

4 1 0 

Glu lie 



Pro Pro 

Gin Asn 

Tyr Thr 

Leu Tyr 

220 

Pro Trp 

235 

Ala Gly 

Asp Asp 

Thr Glu 

Glu Met 

300 

Lys Phe 

315 

Tyr Ala 

Lys Ser 



Asp Tyr 



Gly Ser 

380 

Val Val 

395 

Thr Asn 



Ala Arg 



Phe Gly 

Pro Gin 

190 

Val lie 

205 

Arg Gin 

Trp Asn 



Arg Trp 

Asp Gly 

270 

Trp Ser 

285 

Leu Trp 

Thr Pro 

Ala Ala 

Gly Ala 

350 

Phe Glu 

365 

Leu Leu 

Asp Asn 

Asp Thr 

Glu Thr 



Ala Asn 

175 

Phe Asp 

Ser Gly 

His Asp 

Glu Glu 

240 

Gly Tyr 

255 

Tyr Asn 

Phe Asp 

Ala Ala 

Ser Met 

320 

Gly Lys 

0 0 c 

Odd 

Pro Asp 

Gly His 

Leu Pro 

Glu Leu 

400 

Gly Val 

4 1 5 

Leu Ala 



420 



4 25 



430 



Glu Met Thr Ser Gly Asn Ser Phe Thr G 1 u Ala Ser Arg Asn Val Ser 

435 440 445 

Ser Pro Gly Ser Thr Ala Phe Gin Gin Ser Leu Asp Ser Lys Phe Phe 

450 455 460 

Val Leu Thr Ala Ser Leu Ser Phe Pro Ser Ser Ala Arg Asp Ser Asp 

465 470 475 480 

Leu Lys Ala Gly Phe Glu Me Leu Ser Ser Glu Phe Glu Ser Thr Thr 

485 490 495 

Val Tyr Tyr Gin Phe Ser Asn Glu Ser lie lie lie Asp Arg Ser Asn 

500 505 510 

Ser Ser Ala Ala Ala Leu Thr Thr Asp Gly lie Asp Thr Arg Asn Glu 

515 520 525 

Phe Gly Lys Met Arg Leu Phe Asp Val Val Glu Gly Asp Gin Glu Arg 

530 535 540 

He Glu Thr Leu Asp Leu Thr Me Val Val Asp Asn Ser Me Val Glu 

545 550 555 560 

Val His Ala Asn Gly Arg Phe Ala Leu Ser Thr Trp Val Arg Ser Trp 

565 570 575 

Tyr Glu Ser Ser Lys Asp Me Lys Phe Phe His Asp Gly Asp Ser Thr 

580 585 590 

Val Gin Phe Ser Asn Me Thr Val Tyr Glu Gly Leu Phe Asp Ala Trp 

595 600 605 



Pro Glu Arg Ala Arg 

6 1 0 



< 2 1 0 > 7 

< 2 1 1 > 27 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial Sequence :Pr imer 



< 4 0 0 > 7 

g c g a a 1 1 c a t g a a g c t c a c c a c t a c c a 



27 



< 2 1 0 > 8 
< 2 1 1 > 22 

< 2 1 2 > DNA 

< 2 1 3 > Artiiicial Sequence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial Sequence :Pr imer 

< 4 0 0 > 8 

gcggatcccg gtcaatttct ct 22 



< 2 1 0 > 9 

< 2 1 1 > 9 

< 2 1 2 > DNA 

< 2 1 3 > Aspergillus niger 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > (1) . . (9) 

< 4 0 0 > 9 

g a c g a g g a c 9 
Asp G 1 u Asp 
1 



< 2 1 0 > 10 

< 2 1 1 > 9 

< 2 1 2 > DNA 

< 2 1 3 > Aspergillus niger 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > (1) . . (9) 

< 4 0 0 > 10 

1 1 c c t g c c c 9 
Phe Leu Pro 

1 



< 2 1 0 > 11 

< 2 1 1 > 9 

< 2 1 2 > DNA 

< 2 1 3 > Aspergillus niger 



< 2 2 0 > 

< 2 2 1 > CDS 



< 2 2 2 > (1) . . (9) 

< 4 0 0 > 11 
tec ate c c c 
S e r lie Pro 

1 



< 2 1 0 > 12 

< 2 1 1 > 9 

< 2 1 2 > DNA 

< 2 1 3 > Aspergillus niger 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > (1) . . (9) 

< 4 0 0 > 12 
gee 1 1 c g a c 
Ala Phe Asp 

1 



< 2 1 0 > 13 

< 2 1 1 > 9 

< 2 1 2 > DNA 

< 2 1 3 > Aspergillus niger 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > (1) . . (9) 

< 4 0 0 > 13 

g t g t a c g g c 
Val Tyr Gly 

1 



< 2 1 0 > 14 

< 2 1 1 > 9 

< 2 1 2 > DNA 

< 2 1 3 > Aspergillus niger 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > (1) . . (9) 

< 4 0 0 > 14 

g c c c t g c a g 
Ala Leu Gin 



< 2 1 0 > 15 

< 2 1 1 > 9 

< 2 1 2 > DNA 

< 2 1 3 > Aspergillus niger 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > (1) . . (9) 

< 4 0 0 > 15 

1 1 1 teg gag 
P h e S e r G 1 u 

1 



< 2 1 0 > 16 

< 2 1 1 > 9 

< 2 1 2 > DNA 

< 2 1 3 > Aspergillus niger 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > (1) . . (9) 

< 4 0 0 > 16 
ate g a c g a c 
lie Asp Asp 

1 



< 2 1 0 > 17 

< 2 1 1 > 9 

< 2 1 2 > DNA 

< 2 1 3 > Aspergillus niger 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > (1) . . (9) 

< 4 0 0 > 17 

1 1 g a t g g g c 
Leu Met G 1 y 

1 



< 2 1 0 > 18 

< 2 1 1 > 9 



< 2 1 2 > DNA 

< 2 1 3 > Aspergillus niger 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > (1) . . (9) 

< 4 0 0 > 18 

g t c t g c 1 1 g 9 
V a 1 C y s Leu 

1 
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